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Ql STATEMENT OF WORK -- SYSTEMS ANALYSIS AND MISSION 
SUPPORT CONTRACT (SAMS1 - . 

1,0 Purpose 

This statement of work defines the requirement for research, engineering and 
technical support necessary to assist the NASA Langley Research Center and other 
NASA Centers in fulfilling its mission. These requirements include, but are not limited 
to, technical support in the fijnctional areas of Aerodynamics, Acrothemiodynamics, and 
Acoustics; Structures and Materials; Aerospace Systems and Concepts; Airborne 
Systems; and Systems Engineering- 

2.0 Scope 

The Contractor shall provide support to the Langley Research Center aeronauLie 
and aerospace research programs^ earth and space science programs, and engineering 
aciivities. The work to be performed will be defined in performance ba^ed Task Orders 
issued by the Contracting Officer. Some of these tasks will be classified (up to and 
including Top Secret), fhe scope and diversity of these Task Orders will encompass the 
broad scope of the mission and responsibilities of the Langley Research Center's research 
and technology programs. The general categories of work to be pcrfonned under the 
task orders are outlined below. 



3.0 S y stem s Anal y si s and Teclmolo gy Tntegjation Studies 

3.1 Aeronautics Systems Analysis - The Contractor shall conduct 
systems analysis and technology iniegruiioD and cunteptual design studies for advanced 
civil and advanced military aircraft. Both advanced conventional aircral\ configurations 
and unconventional aircraft concepts will be studied. The Contractor shall conduct 
conceptual design studies to identify potential benefits of advanced aircraft technologies, 
components and subsystems, and the Contractor shall evaluate the impact and interaction 
of key technologies on the survivability of advanced military aircraft. The Contractor 
shall also conduct system studies to evaluate the potential impact of technology on Ihe 
safety and capacity of the national air transportation system. The output of these various 
studies will help NASA evaluate the technical content of current and proposed research 
programs towards meeting agency and national goals. 

3. h 1 Subsonic and Super<^onic Civil Aircraft - The Contmctor 
shall conduct systems analysis and technology integration and conceptual design studies 
pertaining to large subsonic and supersonic passenger and cargo transports and for 
general aviation and personal aircraft concepts. Both conventional aircraft configurations 
and advanced aircraft concepts will be evaluated. The Contractor shall conduct aircraft 
mission and economic analyses using state-of-the-art aircraft si;^ing codes and economic 
analysis tools. Supersonic transport studies, including supersonic business jets, will also 
involve the conceptual design and analysis of configurations with a low sonic-boom 
level. The Contractor shall also employ current state-of-the-art analysis codes to evaluate 
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the potential impact of advanced lechnologies on the safety and capacity of the national 
airspace system. Of particular interest are the technologies being developed in both the 
NASA Safety and Capacity programs. The Contractor shall identify ihc high-payoff and 
critical technologies that will need to be developed for the various aircraft and 
tranKpoTtation system concepts. The Conlractor shall also maintain, upgrade and provide 
user support for the Flight Optimization System which is a state-of-the-art aircrall si/Jng^ 
analysis and optimization code that is applicable to a wide range of aircraft. 

3 J . 2 Subsonic and Supei^Qnlc Military Aircraft - The Contractor 
shall conduct systems analyses and technology integration and conceptual design studies 
for advanced militar>^ aircraft. The aircraft types include subsonic airlift transports, 
fighter/attack aircraft, supersonic air- superiority fighters and long-range bombers and 
hypersonic vehicles. ITie contractor shall conduct multi-disciplinary system studies that 
develop conceptual designs for advanced mil liar} aircraft, evaluate the application of 
advanced technologies to militajy^ aircraft and develop and modify the analysis and 
design codes that are required to conduct the studies. The Contractor shall be responsible 
for generating or analyzing the configuration layout, aerodynamics, weights, propulsion, 
performance, and survivability characteristics of the advanced military aircraft concepts. 

3.2 Advanced Space Transj>Qrtation and Planetajy Exploration 
Systems Analysis - The Contractor shall conduct systems analysis, technology 
assessments, and conceptual design studies for space transportation and planetary 
exploration vehicle systems, fhe Contractor shall conduct conceptual design studies to 
identify lower cost, safer and more reliable systems that fulfill Agency mission goals. 
ITie Contractor shall also evaluate the impact of varying technologies on such systems 
and provide information tliat can help defme and prioritize Agency technology programs. 
This shall include system trade studies for representative vehicle systems in space 
transportation, hypersonic, and planetary exploration mission areas. The output of these 
analyses will help NASA deline, evaluate and select the technical content of current and 
proposed technology and vehicle programs that meet Agency and National goals. 

3.2.1 Advanced Space Transportation Systems - Th e Contractor 
shall conduct systems analysis ^ technology assessments, and conceptual design studies 
related to rocket and air breathing crew^ and c^go space launch systems; on-orbit crew 
and cargo transfer systems; and airbreathing hypersonic cruise vehicle systems. The 
Contractor shall provide and employ state-of-the-art analysis codes to perform 
performance studies hicluding: six-degree-of -freedom tmjectory analysis; aerodynamic 
and aerothermal (including Computational Fluid Dynamics (CFD)) analysis of vehicles 
under launch, cruise, orbit, entry, variable weight and geometry conditions; and structural 
and subsystem analysis and design of such vehicles with advanced propulsion systems. 
Tbe Contractor shall also employ state-of-the-art analysis codes to evaluate the design 
sensitivities, cost, reliability and safety of such vehicle systems. Of particular interest k 
the identification of technologies by the Contractor relative to such systems that have 
significant payoffs in vehicle concept performance, associated cost, safety and reliability. 
The Contractor shall also maintain, upgrade and provide user support for state-of-the-art 
design tools that support such studies. 
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3,2,2 Planetary Exploration Systems - The Conttaclor shall 
conduct systems analysis, technology assessments, and conceptual design studies related 
to planetary exploration systems including: planetary entry systems , systems that utilize 
planetary aero-^ssist^ and homans-io-Mars vehicle systems. The Contractor shall provide 
and employ state-of-the-art analysis codes to perf brm six-dcgree-of-freedom performance 
studies including: Monte Carlo trajectory analysis, aerodynamic and aerothemial 
(including CFD) analysis of vehicles during planetary entry as well as associated weights 
and geometry; structural and subsystem analysis and design of such vehicles. The 
Contractor shall also employ state-of-the-art analysis codes to evaluate the detailed 
performance^ design sensitivities^ cost, reliability and safety of such vehicle systems. Of 
particular interest is the identification by the Contractor of technologies and techniques 
relative to such systems that have significant payoffs in vehicle concept performance, 
associated cost, safety and reliability. The Contractor shall also maintain^ upgrade and 
provide user-support for state-of-the-art design tools that support such studies* 

33 Spacecraft Mission and System Performance Analysis - The 
Contractor shall develop, maintain and apply state-of-the-art space mission analysis 
techniques and tools to be used for both mathematically and visually simulating Earth- 
orbiting and exploration spacecraft. These techniques and tools should be compatible 
with NASA collaborative engineering environments and be able to facilitate the 
optimization of a full mission lifecycle design. In addition to the design, modeling and 
simulation cif a space system's physical and functional characteristics, the techniques and 
tools employed shall also factor in cost, risk, architecmrc and programmatic variables in 
the analysis process. The tools and techniques shall be flexible enough to perform fiill 
mission simulations across a broad spectrum of NASA missions including Earth remote 
sensing, planetary exploration and Human exploration and development of space. 

The Contractor shall apply state-of-the-art analysis tools and techniques 
towards the simulation and visualization ol' six-degree-ol' freedom dynamics and controls 
analysis, proximity operations and automated spacecraft servicing for the International 
Space Station, future spacecraft, and in -space experiments in order to derive and/or verify 
mission operations requirements and procedures. The Contractor shall assess the impacts 
of incorporating advanced guidance, navigation, and control tectinoiogies and/or 
operations on spacecraft mission requirements and performance and overall spacecraft 
systems design. 

3 A Multidisciplinary Design Optimization (MDO) - The contractor 
#iaU implement and evaluate new MDO methods on a variety of test problems ranging 
from simplified mathematical models to complex engineering models of conceptual or 
preliminary design processes for aerospace vehicles and spacecraft. The basic analytical 
codes shall be supplied by NASA; they would be comparable to the analysis codes 
utilized by the Contractor in performing the work outlined in Sections 4.0, 5.0, 6.0 and 
elsewhere in Section 3.0 of this document. The particular vehicle or spacecraft 
application and the design processes would be comparable to the studies described in 
Sections 3 A - 3.3. The applications would cover traditional engineering design issues as 
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well BB fiiM life-cycle considerations, which include requirements, manufacturing, 
operations, safety, cost and disposal as well as engineering design. The MDO methods to 
be implemented and evaluated include, but are not limited to sensitivity analysis 
techniques; rapid reanalysis methods; approximation methods; decomposition and re- 
composition techniques. MDO formulations, gradient- based optimization methods; 
discrete optimization methods; md methods for optimization under uncertainiies. The 
applications shall be implemented under NASA-approved configuration control, using 
modem object-oriented programming techniques and, gene rally, in a distributed 
computing environment. 

The Contractor shall provide realistic non-parametric and parametric 
disciplinary analysis models of vehicles and spacecraft, including, but not limited lo, 
parametric CAD models, finite-element computational structural mechanics models, 
structured and unstructured computational fluid dynamics grids, computational 
electromagnetic giids and compuiaiional aero acoustic grids. 

The Contractor shall re-engineer analysis codes supplied by NASA. The 
re-engineering may include converting legacy code into modem structured code, 
converting Fortran code into ASCI-siandard Fortran 77 or Fortran 90 code, and 
converting a code from an interactive mode into an automated, batch mode. 

The Contractor shall serve as a disciplinary analyst on MDO applications 
teams. The disciplinary analyst would be responsible for preparing the relevant 
discipline analysis code for integration into an MDO application, validating a stand-alone 
version of the discipline analysis code, supporting the validation of the analysis code as 
integrated into the full MDO application, and providing the relevant disciplinary 
interpretation of the results frojn the MDO application. Fhe disciplines and analysis tools 
would be comparable to those described in Sections 4.0, 5.0, 6.0 and elsewhere in Section 
3.0 of this docxunent 

4.0 Engineering and Operations Support 

4. 1 Flight Project Design. Engineering, and Development - The 
Contractor shall provide the design, development, testing, integration, operation, and data 
retrieval for aeronautics and space flight programs, including the support of mechanical 
and electronic design of systems for both ground-based and flight (balloon, rotorcraft, 
aircraft, and spacecraft) use. iTie Contractor shall develop state-of-the-aTt measurement 
techniques, data retrieval and data processing systems required in current and future 
Langley projects. The Contractor shall complete technical design and analysis tasks such 
as mechanical design/engineering, electronic design/engineering, controls, thermal and 
structural analysis and design, electro-optics sensor and detector design/engineering for 
systems that may form a part of larger systems. The Contractor shall use electronic 
design and analysis tools that are consistent with those used by the government so that 
output can be consolidated with that of higher level processes. 
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4,2 Proicct Piarming - The Contractor shall complete tasks involving 
focused technology projects, basic research projects, faciliLie.s test planning, flight 
operations and space projects^ and construction of facility projects. Ihe scheduling 
system provided by the Contractor shall be a component of the project performance 
measurement plans. The Contractor shall prepare standard analytical reports^ which 
include critical path analysis, contingency evaluation schedules, status impact 
assessments, problem analysis^ and Tecommended solutions. The Contractor shall 
develop planning/.scheduling software applications^ which include menus for user 
friendly access and data entry, standard tabular reports and graphics for data output. The 
Contractor shall develop routines for the exchange of data between different sol t ware 
packages. The Contractor shall prepare parametric cost estimates for comparison v^ith 
intemally- generated estimates for various Langley technical projects. 

43 Aircraft and Aircraft Systems - The Contractor shall perfortn tasks 
supporting the operation of aircraft, as well as their associated experimental systems. 

The Contractor shall perfonn tasks involving the operation of the 
experimental systems of the Transport Research Facility (TRF) and the Plight System 
Integration Laboratory (FSTL). Specific tasks will address navigaiion engineering, flight 
management systems, guidance systems, flight controls, digital avionics systems 
interface, installation of flight qualified hardware in the FSIL, Euid experimental systems 
documentation. The Contractor shall maintain configuration control and documentation 
for designated experimental syslems. 

Other task areas of aircraft operations include the operation, maintenance , 
and repair of the Langley Flight Operations Support Center and Metro (Meteorology and 
Dispatch), and operations engineering functions. 

The Contractor shall provide pilots for the Langley general aviation 
aircraft (currently BE-200 (King Air)) and co-pilots for the Langley B-757 aircraft. The 
B-757 co-pilots shall be provided on an "on-call" basis when required lo meet project 
commitments „ The pilots must be qualified and have current certification for the 
operation of Ihe aircraft. 

50 Aeronautics, Aerothermodynamics, and Acoustics Research 

5, 1 Hypersonic Research and Development - The Contractor shall 
provide support in the general areas of experimental and computational 
aerothermodynamics, hypersonic air breathing propulsion systems, wind tunnel studies, 
and system evaluations. The Contractor shall interpret and analyze experimental data 
and apply and upgrade computational methods and phenomeno logical models. 1 his 
support includes timely generation of both surface and volume grids for CFD and Direct 
Simulation Monte Carlo (DSMC) codes as well as routine maintenance and 
implementation of upgrades of the actual software as required to ensure state-orthe-arc 
computing capability. Analyses shall determine the flowfield physics about a variety of 



